Myogenic differentiation of dermal papilla cells from bovine skin.
Cells from the dermal papilla and dermal sheath of hair follicles exhibit pronounced plasticity in vitro, being capable of adopting fat, bone, hematopoietic, and nerve cell phenotypes. In this study, we show that bovine dermal papilla cells (DPC) are also capable of undergoing skeletal muscle differentiation. DiI labeled DPC incorporated into myotubes when co-cultured with differentiating C(2)C(12) myoblasts. Bovine-specific PCR assays showed that the muscle markers MyoD and myogenin were up-regulated, confirming that the DPC had adopted a myogenic gene expression program. Nine clonal lines of DPC underwent both adipogenic and myogenic differentiation, demonstrating the multipotency of individual cells. Primary populations of both DPC and extra-follicular dermal fibroblasts were also capable of both adipogenic and myogenic differentiation. However, on myogenic differentiation, cells derived from dermal papillae expressed higher levels of myogenin than primary fibroblasts derived from extra-follicular dermis, suggesting that papilla cells undergo myogenesis more efficiently. This result shows that populations of fibroblastic cells derived from different anatomical sites within the skin are not equivalent with respect to their plasticity. Cultured DPC and dermal fibroblasts both expressed Pax3, a marker for the dermomyotome which represents a common embryological origin of muscle and dermis. Quantitative PCR showed that Pax3 expression levels before myogenic induction correlated with myogenin expression levels after myogenesis. These results suggest that a degree of dedifferentiation may underlie the plasticity of dermal cells in vitro, and that this plasticity may be predicted, at least in part, by levels of Pax3 expression.